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Abstract: The lithium (Z)-3,4,4-trimethyl-l-phenyl-2-penten-2-olate generated in situ 
from tert- butyl(methyl)ketene and benzyllithium adds to benzaldehyde with relative 
topicity Ik, as shown by X-ray crystal structure analysis of the aldol adduct. Possible 
reasons for this unusual steric course are discussed.

Additions of these enolates to aldehydes 
gave the aldol adducts with diastereoselec- 
tivities of up to 99 %. In analogy to the less 
substituted cases (Zimmermann-Traxler 
model) we assumed, without proof, that 
the combination of the two trigonal centers 
proceeded with relative topicity ulpl. We 
have now realized an X-ray crystal struc­
ture analysis of the aldol 3 obtained from 
the enolate 1 and benzaldehyde (2). Much 
to our surprise, the product turned out to 
possess the relative configuration I, as can 
be seen from the ORTEP plot in Fig. 1.

Steric hindrance between the phenyl ring 
of the benzaldehyde and the ZerZ-butyl 
group of the enolate is obviously too severe

Recently we reported the regio- and ste­
reoselective formation of lithium ketone 
enolates with tetrasubstituted double 
bonds111. Trapping of unsymmetrical ket­
enes, generated in situ from BHT ester 
enolates (BHT = 2,6-di-ZerZ-butyl-4-me- 
thylphenol, «butylated AydroxyZoluene»), 
was shown by NMR spectroscopy of the 
corresponding silyl enol ethers to occur 
from the less hindered side, thus providing 
preferentially (Z)-enolates (see Scheme 1).
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if the two trigonal centers approach in the 
conventional way (B). The quasi 1,3-di- 
axial disposition of the phenyl and benzyl 
groups in approach A causes less hin­
drance (compare the diminished selectivi- 
ties of additions of aldehyde enolates131). 
Furthermore, the favourable arrangement 
of the smaller substituent (CH,) of the eno­
late antiperiplanar to the C=O double 
bond - causing less steric hindrance to the 
Burgi-Dunitz trajectory141 - is realized in A 
(cf. C). Other approaches resembling cy­
clohexane boat13,51 or twist forms'61 and so- 
called open transition states'31 leading to 
the observed product 3 all have the phenyl 
and the tert-butyl groups next to each 
other (see Scheme 2).

X-ray analysis of 3:
Single crystals of 3 (m.p. 92.8-93.2°C) 

were obtained by recrystallization from 
pentane/ether at —30 °C. 3 forms crystals 
of the rhombic space group R3, a = 15.54 
A, a = 110.51°, K = 2772.2 A3, Z = 6, 
px = 1.12 g cm 3, C21H26O2. 2123 indepen­
dent reflexions of a crystal (1202 with 
I > 3a (If) were measured with an Enraf 
Nonius CAD-4 diffractometer at room 
temperature out to sin OjX = 0.527 A“1 
(Mo^ radiation, 2 = 0.7107 A). The struc­
ture was solved by direct methods'71 and 
refined by full-matrix least-squares analy­
sis'81. The positions of all H-atoms except 
the H(O) were calculated. The refinement 
(C- and O-atoms anisotropically, H-atoms 
riding on C-atoms with free isotropic dis­
placement parameters) with unit weight 
converged to R = 0.105'91.
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Fig. 1. ORTEP stereoview of the aldol 3. Ellipsoids are drawn at the 50% probability level.
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